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'Why measure centrality dependence of dN/dn ?
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Increase in charged particle density observed at central events relative to pp

- How does this increase evolve as a function of participants?



Measurement of dN_/dn at SPS
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- How does it look at RHIC?



What do we have to do at RHIC?

mm) Determine nuclear geometry

mm) Reconstruct charged particle density
at mid-rapidity



Silicon detectors of R BES
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Trigger & Event Selection

T4.5m<-3 Jem<d.5
ZDC N ‘ o ZDC P

B<2 Smrad g f<n-2.5mrad
n<-b6 n=b

PN>0 At<10ns PP>0

Offline analysis cuts:

ZDC timing cuts =4 background suppression

At gdie < 45 = —60cm < z < 60cm

=P register ~ 97% of the inelastic cross section




Determination of the collision geometry

produced particles

— i

ZDCs measure neutral Hb.

pec

Many observables change monotonically with N,
* total number of produced charged particles
« dN_/dn at any |dn| interval

» dN_ /dn at 3 < |n| < 4.5 measured in the paddle counter used in this analysis




Determination of Centrality
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On average both methods 0 1000 EEI:D'D1 " 3000
yield the same centrality bin Paddle signal (a.u.)




Determination of N,
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» Fragmentation * Glauber implementation (HIJING) * Hadronic cross section
« pt broadening * Parametrization of nuclear density » Event shape
* Detector response (HUING) * Detector response
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* Trigger efficiency for peripheral events
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Systematic uncertainties of N .

e 3% uncertainty on trigger efficiency
* uncertainty on simulation of paddle response
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Measurement of
Cross section ratios

. o, O ol ﬂhﬂdrﬂﬂ + G coulomb
theoretical predictions: 10.92

6.92 + 4.0 barn
measurement (trigger): N, = Ni(paddles) + N(exclusive ZDC)

o=N/L <+ O ,
-> w
Ohadron — Nhﬂﬂrml — .
Oyot Nhadron + Ncoutomb

Ohadron! Otor theory:  0.636 +/- 0.032 (NuclInstr.Meth.A 417(1998)1)
data: 0.615 +/- 0.061 (preliminary)




Mutual Coulomb Dissociation Measurement

Random Coincidences: 4%

ZDC inefficiency: <1%

1.""l.:-:mul-:rfl:nl:n 2 dec_ RC * At 1.36 b
0.449b
Ot/ Ornx
theory: 0.33
data: 0.31 +/- 0.05
O1nx/ O 1ot
theory: 0.12
data: 0.13 +/- 0.02
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Measurement of charged particle
density at mid-rapidity

Spectrometer
(M.P.Decowski Poster)

D<n<l

(An?+ Ad %) 2 <0.015

High resolution

Yertex Detector

-1<n<l1

A < 0.1, An <0.04

Large acceptance




Vertex and Tracklet Reconstruction
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Tracklet reconstruction: ! q”'ﬂHH{IHHHHHHH}Hﬂﬁmﬂmlﬂﬁphﬁmhﬁ
* efficiency independent ::: _ E
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Background ool
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1 - 15% combinatorial background 500

dependent on occupancy

6.5 % secondaries from material
(Hijing,Geant)
little dead maternial in front of
sensitive detector

0.5 % background from decaying

10
particles (Hijing) T

closeness to interaction point
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Reconstructed particle densities
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Uncertainty on dN/dn spectrometer vertex
 combinatorical background 1%
» tracklet reconstruction and event selection 3% 4%
« error on decaying particles ().5% 0.5%

* mis-estimate of secondaries 3%
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Note: additional theoretical uncertainties in the comparison of N, determination

of Kharzeev and Nardi with HUNG/PHOBOS
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'G_cneral features (rapid rise/flat top) similar
*Note that WA98 dN_,/dn measured in lab frame



Summary

* Determination of centrality and N, , with 2 different detectors.
The uncertainty on N, is 1-7% dependent on Noart

¢ Confirmation of the ratio of hadronic to total cross section

* Measured charged particle density as function of centrality
with 2 different detectors

* Charged particle density per nucleon pair rises with N The

data disfavor HIJING and EKRT.

part®

* Change of charged particle density with Npart similar in shape
as at SPS.



